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CHAPTER I
INTRODUCTION

For more than 20 years social psychologists have been exploring a behavioral
phenomenon called "social loafing". O f more than 60 studies published about social
loafing, none has been published in any o f the behavioral psychology journals. A
summary o f these studies is provided in Appendix A. That social loafing has been
completely ignored by behavior analysts is quite surprising on two grounds. First, a
scientific explanation o f social loafing can provide us with a more complete
understanding o f how the environment can control behavior, a main goal o f behavior
analysis. Hence, it is surprising that behavior analysts have not yet acknowledged this
large body o f research that might aid in a better understanding o f behavior. But
perhaps even more surprising is that organizational behavior management experts
have not recognized the social loafing phenomenon given that it so obviously applies
to work environments, most notably to team performance. Behavioral research on
social loafing can provide an understanding o f how to best arrange the work
environment so that performance in groups with a pooled output (which is what
teamwork, and many manual tasks such as sorting or group manufacturing o f products
involve) can be maximized.

1
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The Definition o f Social Loafing

Social loafing refers to the decrease in individual performance output that
occurs when individuals perform a task in groups in which the output is pooled.
Pooled output refers to the performance o f all group members added together to get a
total group output. Therefore, because all group members contribute to a single group
outcome, individual performance output is obscured. The first study demonstrating
social loafing was conducted by Ringelmann (1913) and summarized by Kravitz and
Martin (1986). He found that students pulled on a rope with less force when they
worked together than would be predicted from the sum o f their individual outputs.
This study demonstrated that on some simple tasks, productivity in groups with a
pooled outcome could be less than the sum o f the outputs for the same number o f
performers when working alone. This effect was initially called the "Ringelmann
Effect", but was later renamed "social loafing". Over six decades separated the
Ringelmann study from the next study that demonstrated this phenomenon.
Latane, Williams, and Harkins (1979) found results similar to those o f the
Ringelmann study using a different task. According to their study, individuals shouted
louder when they were alone than when in a group. Latane et al. labeled the
phenomenon o f diminished productivity in groups with a pooled output "social
loafing". This experiment led to numerous studies that found social loafing with a
variety o f tasks. These tasks included pumping air (Kerr & Bruun, 1981), generating
as many uses as possible for an object (Harkins & Petty, 1982), negotiating simple
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mazes (Jackson & Williams, 1985), and swimming (Williams, Nida, Baca, & Latane,
1989).
A number of theories have been proposed to explain the causes o f social
loafing. These include (1) "motivation loss" (Latane et ah, 1979), which states that
social forces arising from group interaction cause individuals to exert less effort than
if they perform the task alone; (2) "output equity" (Kerr, 1983), which asserts that
social loafing occurs because individuals working in a group will adjust their level of
output to the level they think others in the group are performing; (3) "matching to
standard" (Szymanski & Harkins, 1987), which states that social loafing occurs when
standards o f performance are absent (a better name to describe this theory might be
"absence o f standards"); and (4) "absence o f evaluation apprehension" (Jackson &
Harkins, 1985). The absence o f evaluation apprehension explanation for social loafing
was explored in a study by Kerr and Bruun (1981) and was called the "hide in the
crowd" explanation. This explanation states that social loafing occurs when the
performance task is simple, repetitive, and uninteresting. Individuals performing such
a task in groups lose motivation because o f the boring nature o f the task and because
the pooled output allows for individual performance to go unrecognized.
All of these theories attempt to explain the causes o f social loafing from a
cognitive psychology perspective, but, as we shall see, only the absence o f evaluation
apprehension describes the environmental context o f social loafing sufficiently to be
easily analyzed from a behavior analytic perspective.
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A problem with some o f the social loafing research is that it has ignored
consequences and instead exclusively focused on the description o f antecedent stimuli
and the behavior. That is, interventions have involved manipulations o f only
antecedent environmental events. For example, Harkins and Szymanski (1989) (who
espouse the matching to standard explanation) intervened with only performance
standards when trying to eliminate the social loafing effect found for a vigilance task.
This is not to suggest that such studies are useless for an understanding of social
loafing. They all provide more evidence that the phenomenon exists. The problem is
that many studies on social loafing ignore the consequences o f the behavior and
therefore, are less likely to tell us about the controlling variables and how we might
best intervene to reduce the resulting performance decrements.

Literature Review

This section will focus on research that describes social loafing in terms o f
antecedent stimuli, behavior, and consequent stimuli.

This is mainly due to the

relevance and applicability o f this research to existing applied behavior analytic
interventions. Behavioral interventions attempt to modify behavior by altering the
antecedent and consequent environmental events that surround behavior. Only social
loafing research that has focused on the "hide in the crowd" explanation has employed
behavioral interventions involving both antecedents and consequences. Studies such
as Harkins and Jackson (1985) and Matsui (1987) have examined how performance
feedback, a very well researched behavioral intervention (see Agnew, 1993; Goltz,
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Citera, Jenson, & Favero, 1989) that alters the consequences o f behavior by providing
individuals information about their performance, affects social loafing performance
decrements. At least one study (Sheppard & Wright, 1989) has examined how
incentives, another well-researched behavioral intervention (see Agnew, 1993;
Dickinson & Gillette, 1993), affect social loafing.
If we want to understand social loafing, we should start by examining the
existing research on social loafing that can be most readily assimilated into our
present knowledge about behavior. In this respect, research involving the "hide in the
crowd" explanation o f social loafing needs to be carefully examined and evaluated
from a scientific/behavioral perspective. In this manner, we can determine what
knowledge about behavior is gained and also what types o f research should be done
by applied behavior analysts to better understand the causes and control o f social
loafing.
Basically, social loafing research from the “hide in the crowd” explanation has
demonstrated that social loafing occurs when individuals perform a task in groups
with a pooled output in the absence of some type of performance identification or
evaluation. There have been many types o f manipulations supporting this basic
finding.

These

manipulations

include

different

types

of

performance

identification/evaluation, different numbers of participants in groups, and differences
in the type of task performed.
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Type o f Performance Identification/Evaluation

Early research based on the hide in the crowd explanation centered on the
hypothesis that social loafing will occur in groups with a pooled output because
individual output is not identified. Two studies examined identifiability o f task
performance. Williams, Harkins, and Latane (1981) measured how loud participants
shouted and Kerr and Bruun (1981) measured how much air participants could pump
into a rubber bulb in 30 seconds. The authors o f both studies stated that social loafing
decreased when individual performance was identified.
Harkins and Jackson (1985) claimed that these studies really manipulated
more than identifiability o f task performance; they included the potential for
evaluation. This was because in both studies individuals worked together on the same
task, and if the experimenter could identify each group members’ performance, they
could also be compared to make an evaluation o f performance. Harkins and Jackson
(1985) examined two factors, identifiability and comparability, by randomly assigning
participants to one o f four conditions using a 2x2 factorial design. The task chosen
was to generate as many uses as possible for an object. All participants worked in
groups with a pooled output. In two conditions participants were told that individual
output would not be identified. Therefore, since the outputs would not be identified
they were also told their outputs could not be compared to other participants. In the
third condition participants were told individual output would be identified, but could
not be compared to other participants. In the final condition participants were told that
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their outputs would be identified and that they were performing the same task as other
group members, and thus participants outputs could be compared. The results showed
that social loafing effects were reduced only for participants in the group where
individual performance could be identified and compared to other participants. This
meant that individual performance evaluation was a sufficient condition to reduce
social loafing for this task. Harkins (1987) provided more evidence for this approach
and again found that for a brainstorming task, when individual performance could be
identified, social loafing effects were reduced.
The studies o f Jackson and Harkins (1985) and Harkins (1987) used the
experimenters as the source o f the performance evaluation. Szymanski and Harkins
(1987) have identified two other potential sources o f evaluation in-group performance
with a pooled output: evaluation by the co-participants and self-evaluation. They
argued that for an individual performer to be able to evaluate his/her own
performance, he/she must be able to measure his/her own output and have a standard
to compare his/her performance to other group members. Szymanski and Harkins
(1987) used a 2x2 factorial design to evaluate performance-generating uses for a knife
in four randomly assigned groups: experimenter evaluation versus no experimenter
evaluation and self-evaluation versus no self-evaluation. To allow for self-evaluation,
participants in that condition were given average group performance data after each
session. The results were that social loafing was reduced in conditions where the
experimenter could evaluate performance and in conditions where the individual
performer could self-evaluate. Social loafing was found only when neither form of
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evaluation was possible. This study was replicated two times by Harkins and
Szymanski (1988, 1989) using a vigilance task; they again found that if participants
could compare their performance to others in the group the loafing effect was
reduced. Szymanski and Harkins (1993) replicated their 1987 study and not only
found similar performance results, but also that, when asked, participants indicated a
preference to perform in the condition where only self-evaluation o f performance was
possible (i.e., where only group performance data were presented).

Number of Participants in Groups

The “hide in the crowd” theory asserts that social loafing occurs because
performing in groups with a pooled output allows for individual performance to go
unrecognized. Furthermore, the theory predicts that as group size increases, the size of
the social loafing effect should also increase because individual performance becomes
harder to identify. Nonetheless, most o f the research involving the hide in the crowd
theory has not examined the effects o f group size.
Kerr and Bruun (1981) directly manipulated group size and observed its effect
on social loafing. Kerr and Bruun (1981) placed participants in either groups o f two or
four and found that individuals in the larger group pumped air into a rubber bulb with
less force than participants in the two person groups.
Because most o f the research from the “hide in the crowd” explanation has
analyzed performance data using a 2-factor ANOVA, group size has been held
constant for the advantage o f a more straightforward interpretation o f main effects and
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the interaction between the two factors. Social loafing, however, has been
demonstrated for groups o f pairs (Harkins, 1987), groups o f four (Harkins & Jackson,
1985), and for groups o f up to 10 (Price, 1987). Other studies, such as Szymanski and
Harkins (1987)'and Harkins and Szymanski (1988), failed to even describe the group
size. Therefore, beyond the Kerr and Bruun (1981) study, very little is known about
how the size o f the social loafing effect might vary as a function o f group size.

Type o f Task

Research from the “hide in the crowd” theory has demonstrated social loafing
on a number o f simple tasks. These include pumping air into a rubber bulb (Kerr &
Bruun, 1981), shouting (Hoffman, 1992; Williams et al., 1981), generating uses for an
object (Harkins, 1985; Harkins & Jackson, 1985; Szymanski & Harkins, 1987, 1993),
signal detection (Harkins & Szymanski, 1988, 1989), decision making (Price, 1987),
and a perceptual speed task (Matsui, 1987). These studies have demonstrated that
social loafing can occur for a wide range o f tasks.

Critique

This section will provide a critique o f the “hide in the crowd” (or absence of
evaluation apprehension) research from a scientific perspective to determine its merits
and shortcomings as well as to identify what has been learned from these studies. The
critique will primarily focus on the adequacy o f the theory, the methodology, and the
treatment.
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Theoretical Considerations

Skinner (1961), as summarized by Johnston and Pennypacker (1993),
described three stages for developing theories. These are: (1) the identification o f the
basic empirical data, (2) the description o f consistent functional relations among the
data, and (3) the development o f unobservable concepts to explain the data. The
development of the concept o f gravity helps to illustrate these stages. The precise
relationship between bodies o f various masses was already understood before the
concept of gravity was stated. The term gravity simply served to summarize what was
known about the relationship between empirical phenomena into a parsimonious
theory. The concept o f gravity, then, added to the explanation o f the nature of
attraction among bodies of various masses because it explained the relationship
between bodies in the most simple and direct terms. Unfortunately, the theories
developed to explain the causes o f social loafing, which have also used unobservable
concepts, have been less than adequate explanations according to Skinner's criteria.
Social loafing studies have almost exclusively come from social psychology
journals. These studies have attempted to explain social loafing by referring to various
cognitive processes as the causes. For example, the output equity theory says that
social loafing performance decrements are caused by cognitive decisions individuals
make to reduce their performance to the level they think others are performing. Such
analyses assume that an environmental event (such as a change to a pooled output
condition) causes a change in an internal emotional state and/or cognitive process, and
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this participative event in turn causes an observable behavior to change. Since
participative events cannot be observed directly, their effect on behavior can only be
explained with hypothetical constructs and supported by accurate predictions of
behavior and self-report data. The "hide in the crowd" explanation, as described
earlier, says that social loafing is due to the decreased motivation or drive that results
when individuals work on a pooled task where individual outputs are not identified.
According to Skinner's criteria, this use o f an intervening variable to explain the cause
o f social loafing is deficient for several reasons.
One important reason is that, unlike the concept of gravity, explaining the
causes o f social loafing in terms o f unobservable events, such as reduced motivation
or a lack of apprehension, adds nothing to our understanding o f the phenomenon
beyond the observance o f the relationship between environment and behavior. For
example, Harkins and Jackson (1985) found that social loafing occurred when
individual evaluation was absent. This observation itself improves the ability to
predict the conditions under which social loafing occurs. Inventing an intervening
variable, such as a lack of the feeling o f evaluation, adds nothing to the ability to
predict (or control) behavior beyond the environmental observations. Because the
intervening variable adds nothing to a scientific understanding of why social loafing
occurs, its inclusion adds unnecessary complexity to the theory. This is unlike the
concept o f gravity, which increased the parsimony o f the theory. Also unlike the
example o f gravity, the empirical phenomenon that may represent a lack o f
apprehension is not understood. Instead, experimenters invented the explanation o f
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the lack o f apprehension from participants' self-report data. Hence, the explanation is
not based on the observable performance data and, therefore, should not be used to
explain it.
As in Harkins and Jackson (1985), most research asserting the "hide in the
crowd" explanation has used behavioral data to demonstrate the effect and self-report
data to help determine the cause (see also Harkins & Szymanski, 1988). Although
self-report data collected after a study has been conducted can often be useful and
informative to determine, for example, social validity, it is most inadequate for
determining functional relations. It is the experimenter's job, not the participants', to
determine the cause. A science o f behavior requires that a functional relationship be
determined through the manipulation o f the independent variable and measurement of
its effect on the dependent variable. If a functional relation exists, manipulations of
the independent variable will produce systematic changes in the dependent measures.
Not only are self-report data often inaccurate and unreliable (i.e. participants may not
know what caused their behavior to change), but also the reports frequently can be
manipulated to fit an experimenter's hypothesis through clever wording, the choice o f
questions, and the interpretation o f answers.
Also, explaining behavior in terms o f intervening variables that are not
directly based on observed environment-behavior relationships ends the search for
environmental causes. Because intervening variables cannot be directly observed,
subsequent scientific research cannot directly validate or invalidate their existence.
This leads to a comfortable buffer against scientific self-correction and a limited
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ability to predict and control behavior. Participative events cannot be directly
observed. Therefore, changes in participative events cannot be correlated with
behavior to predict behavior nor can they be easily manipulated to control behavior.
Finally, intervening variables that are not based on functional relations
between empirical data provide limited information about potential intervention
strategies due to the difficulty o f prediction and control over behavior they create.
Since participative events cannot be easily manipulated due to their relative
inaccessibility compared to objective environmental events, interventions involving
participative events typically consist o f manipulating the environment to attempt to
change the assumed participative causes for behavior. Fortunately, research from the
"hide in the crowd" explanation has largely ignored participative events in developing
interventions. In fact most o f the research involving the "hide in the crowd"
explanation has developed interventions that are directly related to environmental
observations.
In summary, the “hide in the crowd” theory has attempted to explain social
loafing with an intervening variable (i.e., lack o f evaluation apprehension), which
violates Skinner's notions of how a theory should be built. Generally, research based
on the “hide in the crowd” theory has adequately observed and recorded the empirical
data and demonstrated relations among the data. However, it has been deficient
according to Skinner's third criterion: if a theory is going to use an unobservable
concept to explain something, it must be based on the empirical data that demonstrate
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a functional relationship. Consequently, the concept o f evaluation apprehension has
not been scientifically determined.

Methodological Considerations

Beyond problems with the basic theory proposed to explain social loafing,
research from the “hide in the crowd” explanation has been methodologically flawed
on several dimensions. These flaws limit the extent to which the conclusions reached
by these studies can be accepted as scientific knowledge. The basic methodological
flaws consistently found in the “hide in the crowd” theory can be divided into three
main areas: (1) problems associated with the experimental design, (2) problems with
the external validity o f findings, (3) and problems with assessment o f the integrity of
the independent variable.

Experimental Design

With the exception of Kerr and Bruun (1981) all research from the “hide in the
crowd” explanation has used between-participant designs to study social loafing. Kerr
and Bruun (1981) combined between-participant and within-participant designs into
one experiment, but did not report any individual performance data. H alf the
participants performed in the within-participant conditions and half in the betweenparticipant condition. That is, half the participants performed the task once, either
individually or in a pooled group (between-participant condition), while the other half
performed the task twice, once individually and once in a pooled group (within/
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participant condition). The average performance across group size was compared for
participants in these two main experimental conditions. These studies have compared
performance o f the control group (individuals performing alone on a task) to
performance o f at least one experimental group (individuals performing together on a
pooled group task). By comparing the mean performance o f the two groups,
conclusions have been made regarding the conditions in which social loafing is found.
The main problem with using between-participant designs to study social loafing is
that social loafing, by definition, refers to the decreased productivity of individuals.
Therefore, conclusions regarding individual behavior phenomena based on group data
are inappropriate.
The problem with making conclusions about individual performance based on
group data also apply to determining the effectiveness o f the interventions (such as
individual or group feedback) evaluated as a means to reduce the performance
decrements o f individuals who loaf. Because between-participants designs do not
expose individual participants to both the presence and absence of the intervention
and also do not track individual performance, the particular individuals who may
benefit from the intervention cannot be identified. This point is emphasized in a
statement by Barlow and Herson (1984) which says, "if we ignore differences among
individuals and simply average them into a group mean, it will be more difficult to
estimate the effects on the next individual, or ‘generalize’ the results" (p. 49).
A related problem with the use of between-participants designs to measure
social loafing is the failure to take multiple measures of individual performance. Very

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

16

few studies from the “hide in the crowd” explanation have taken repeated measures of
performance. Kerr and Bruun (1981) and Matsui (1987) are the exceptions; neither
study reported individual performance data. Repeated measures are necessary for
studying social loafing for two reasons. First, without repeated measures it cannot be
known whether social loafing is a behavior that persists or is just a transient
phenomenon. Second, and perhaps more importantly, without repeated measurement
the sources o f variability in individual performance cannot be identified and isolated.
The better the sources o f variation in individual performance are understood, the more
complete will be the understanding the experimenter will have o f the behavior. As a
result, the more confident he/she will be that the independent variable was responsible
for the changes in the dependent measure for each individual.

External Validity

One o f the primary limitations o f research from the “hide in the crowd”
explanation is that it has almost exclusively demonstrated the existence of social
loafing in the experimental laboratory. In particular, while social loafing has been
repeatedly shown to occur in experimentally contrived settings (e.g., Harkins &
Jackson, 1985; Harkins & Szymanski, 1988; Sheppard & Wright, 1989), only one
study has succeeded in showing the existence o f social loafing outside the laboratory
(George, 1992). George (1992) observed social loafing on several tasks for
salespersons in an organizational setting. More studies that extend the study of social
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loafing to settings outside the laboratory are needed to determine the full range of
settings in which social loafing occurs.
The range o f tasks in which social loafing has been demonstrated is somewhat
limited. Although social loafing has been demonstrated for a large number o f simple
contrived and work related tasks (see p. 9), it is not known whether social loafing
occurs on more complex tasks.
Social loafing research from the “hide in the crowd” explanation has
demonstrated the phenomenon for limited dimensions o f performance such as
intensity and rate. Tasks like shouting, pulling ropes, generating ideas, and navigating
a maze have ignored another important dimension o f performance: quality. Yet,
organizations are often more concerned if the quality o f work suffers as a result of
working in groups than if the rate or the intensity decreases. Unfortunately, no
research has demonstrated that social loafing extends to quality o f work performance
despite its obvious relevance to work environments.

Integrity o f the Independent Variable

A survey o f the research from the “hide in the crowd” explanation shows that
little has been done to ensure the integrity of the independent variable. The only
measures that were taken in this respect were survey questions administered after the
experiments were finished that asked participants if they could detect what the
independent variables were and to what extent they felt that the independent variables
were effective. For example, in the Szymanski and Harkins (1987) study, participants
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were asked how much they felt the experimenter could evaluate their performance and
to what extent they could evaluate their own performance. Other studies, such as
Harkins and Jackson (1985) and Miles and Greenberg (1993), report similar survey
data about their independent variables. Finally, some studies such as Matsui (1987)
report no evidence of independent variable integrity.

Feedback Intervention Findings/Considerations

Social loafing research based on the "hide in the crowd" explanation has
combined two important features: (1) the presence o f two or more individuals
working on a task in which the output is pooled, and (2) the possibility for individual
outputs to be identified. According to the "hide in the crowd" explanation, social
loafing occurs if working in a group with a pooled output (an antecedent condition)
results in individual performance going unrecognized (a consequence of performing).
Therefore, a logical intervention to reduce the social loafing performance decrements
is to provide workers individual feedback about their performance.
Research from the "hide in the crowd explanation" has generally examined
the effects o f performance feedback on social loafing in various forms. For example,
Harkins and Jackson (1985) manipulated identifiability and potential for evaluation of
a brainstorming task. They found that social loafing decreased most when participants
believed that their outputs could be identified and compared to the outputs of other
participants. The effects of the feedback consequence on future performance were
unfortunately not explored in this study because only single measures o f individual
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performance were taken. However, these results suggest that individual performance
feedback for all group members best eliminates the social loafing performance
decrements. This type of intervention involves changing the consequence for loafing
from being able to "hide in the crowd" to recognizing individual performance.
Another study (Matsui, 1987) also examined how performance feedback
affects social loafing performance decrements. The results demonstrated positive
effects of feedback on performance, although the study did not provide entirely
convincing evidence for the elimination of the loafing effect with feedback. The less
than ideal effects of feedback found in this study may, in part, be due to two factors.
First, although the study claimed to examine the effects o f feedback alone, the effects
o f feedback might have been confounded with the effects o f providing a team goal.
Second, the study failed to provide measures o f performance in the social loafing
condition in the absence of the intervention. Comparisons could only be made
between the performance of individuals performing alone and performance o f
individuals in pairs under a goal setting and feedback condition. Therefore, an
assessment o f how the feedback might have affected social loafing performance
decrements was not determined. It was only shown that performance levels for
individuals performing alone versus individuals performing in groups with a pooled
output and feedback were similar. Several other studies based on the "hide in the
crowd" explanation have also employed feedback to try to reduce the social loafing
effect. The work o f Bartis, Szymanski, and Harkins (1988), Brickner, Harkins, and
Ostrom (1986), Harkins (1987), and Jackson and Williams (1985), are examples.
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Interestingly, Matsui (1987) found similar levels o f performance in the
nonpooled output condition versus the pooled output condition where individual
performance could be recognized. A consequence for performing (recognition) was
the same in both conditions. This observation may help to explain social loafing more
clearly. It may be that social loafing is primarily a result o f the lack o f feedback for
performance. Working in a group with a pooled output is only one possible condition
where individual performance feedback may be lacking. Alternatively, it may be that
the lack o f performance feedback results in similar levels o f performance for
individuals working alone in groups. Two studies have looked at how individuals
perform when working alone without feedback compare to group performance when
output is pooled and feedback is absent.
Williams et al. (1981) found that the average individual performance when
working alone in the absence o f feedback was similar to the average individual
performance when working in a group with pooled output and no feedback. Hence,
the results o f this study suggest that feedback may be an important controlling
variable to explain why individuals loaf.
Price (1987) examined the same relationship as Williams et al. (1981) and
obtained different results. Price (1987) found that, in the absence o f feedback,
individuals with the sole responsibility over a decision-making task recalled fewer
details about their decision than individuals who shared the decision-making
responsibility. A major problem with this study is that the measure o f recall
performance seems to be a poor measurement choice for the decision-making task. A
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better measure o f the task might have been to measure the quality o f the decision
made.
In sum, all o f these studies have intervened with individual performance
feedback to try to reduce the social loafing effect. Several studies have also shown
positive effects o f group feedback on social loafing. In this regard, the studies o f
Harkins and Szymanski (1988, 1989) and Szymanski and Harkins (1987) have shown
that if individuals are provided with feedback about group performance (through a
group standard or average), individual performance increases and the social loafing
effect is nearly eliminated. While these studies have described the mechanism for the
behavior change as self-evaluation, the interventions used are the same as normal
group feedback.
In general, research from the “hide in the crowd” theory has shown positive
effects of feedback on eliminating at least some o f the social loafing effect. The focus
on a particular consequence (identifiability of the response) o f the social loafing
behavior in addition to descriptions o f the antecedent events and the behavior this
research provides should allow us to describe social loafing from a behavior analytic
perspective. The next section provides a behavior analytic interpretation o f social
loafing.

Behavior Analysis o f Social Loafing

Antecedent Stimulus Conditions
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The antecedent stimulus conditions that have been associated with the
occurrence o f social loafing consist o f two events: (1) the presence of two or more
coworkers performing the same task, and (2) a common pooled group output allowing
individual performance to go unrecognized. Since social loafing involves a weakening
o f individual performance, it must be that the decreases are caused by either
punishment or extinction. Therefore, the two antecedent stimulus events function as
either an aversive stimulus or an SA. The most likely possibility is that an SA
suppresses performance. The rationale for this conclusion will be described in the
discussion of the consequences for social loafing.

Behavior

The general behavior that is called social loafing consists of a decrease or
weakening o f an individual's performance compared to an earlier level of performance
under different stimulus conditions. As previously described, social loafing has been
found for many different tasks including rope pulling, shouting, brainstorming,
pumping air, and vigilance.

Consequences

The measurement of social loafing involves a comparison o f an individual's
behavior at two or more points in time under different conditions. At one point the
behavior becomes weaker, resulting in what is known as social loafing. The most
likely explanation for what is causing the observed performance decrease is operant
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extinction. In operant extinction a behavior that was previously maintained by
reinforcement is weakened due to the reinforcer being withheld when the behavior
occurs

(e.g.,

performance

not

followed

by

individual

feedback

regarding

performance).
According to descriptions o f social loafing from the “hide in the crowd”
research, a good case can be made for social loafing as operant extinction. In the nonloafing conditions, the consequence for performing is recognition for individual
performance. The

“hide in the crowd” research has consistently found that when

individual performance is recognized, performance levels are high; in contrast, when
individual performance is not recognized, performance levels are significantly lower.
Here we have a situation in which the lack o f a particular consequence (performance
feedback) results in consistently lower performance than when the consequence is
provided contingent on performance. This phenomenon appears to be similar to
operant extinction. However, the evidence for extinction is not entirely convincing
due to the nature o f the designs used by researchers who have studied social loafing.
As previously discussed, “hide in the crowd” researchers have used betweenparticipants designs and have thus taken only single measures o f individual
performance. To determine if a particular behavior is being suppressed in a manner
consistent with operant extinction, we need to measure the behavior repeatedly. If
operant extinction is operating, then we should see a gradual decrease in the behavior
as it is repeatedly measured in the absence o f reinforcement. We should also see a
resurgence o f the response strength (i.e., an extinction burst) after a long delay o f
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extinction trials. Unfortunately, no social loafing research has shown data o f multiple
measures o f individual performance in the social loafing (extinction) condition.
If operant extinction is the mechanism that causes social loafing, then we
should see social loafing performance decrements get worse the longer it is allowed to
occur. This should be especially relevant for organizations that allow social loafing to
occur. In the absence o f other types o f reinforcers (such as non-performance based
pay and benefits) to support the behavior, the consequences o f social loafing would
get progressively more costly for organizations.
It seems that, in general terms, social loafing refers to a weakening o f
individual performance that occurs when individual performance cannot be measured
and therefore cannot be contingently reinforced or punished. It has been widely shown
in behavioral research that performance based reinforcers produce significant
improvements in performance (Agnew, 1993; Dickinson & Gillette, 1993). It seems
that social loafing refers to the performance decrements that result when these
reinforcers are no longer available, because working in a group with a pooled output
results in individual performance going unrecognized and, therefore, unreinforced.

Possible Directions For Behavior Analysis Research

Because no behavior analytic research has examined the phenomenon o f social
loafing, the range o f possible directions for behavioral research in this area is very
large. Initial behavioral research on social loafing should examine the controlling
variables more thoroughly than has been done in prior studies. This will require the
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use o f within-participants designs to measure the performance o f individuals across
multiple performance sessions. We need to learn if all or only some individuals loaf
when they perform in a social loafing condition and, if only certain individuals loaf,
we need to identify the controlling variables for both loafers and nonloafers. More
specifically, behavioral research should test whether social loafing follows the pattern
o f operant extinction, as previously suggested. If social loafing is found to be due to
the withholding of reinforcement, the effectiveness o f behavioral interventions that
involve potential sources o f reinforcement such as monetary incentives and feedback
(group and/or individual) to reduce social loafing can be compared. Finally, more
social loafing research is needed on real work tasks in applied settings. We need to
learn the full range of tasks, environments, and performance dimensions (e.g., rate,
accuracy) in which social loafing may occur and the behavioral interventions that will
affect the resulting performance decrements most positively.
The incorporation of the behavioral phenomenon o f social loafing into
behavioral research would provide a good step toward bridging the gap between
behavioral research and non-behavioral research that also examines behavior. The
potential for increasing our understanding of behavior by studying a behavioral
phenomenon previously explored outside behavior analysis seems significant.
Behavioral research on social loafing should add to our understanding o f behavior; it
may also increase the frequency with which behavior analysts look outside their own
paradigm for directions for research. The impact o f this can only be positive for
behavior analysis and psychology in general.
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There is obviously much left to be learned about social loafing in real work
environments. Foremost would be whether social loafing is a transient or persistent
problem in pooled output settings. Almost all past social loafing studies have taken
only single measures o f individual performance per experimental condition. Most of
these studies have successfully demonstrated performance decrements in pooled
output settings. However, two studies (Eikenhout, 1996; Smoot, 1998) that have
employed within participants designs have produced inconclusive evidence for the
occurrence o f social loafing. Interestingly, in the Eikenhout (1996) study, the
performance o f each o f four participants decreased in the first session o f the pooled
output condition, but increased in later sessions o f the phase. The first session
performance in the pooled output setting o f this study may be analogous to the social
loafing performance decrements found in studies that have taken single measures of
individual performance.
There are also many aspects o f the work task that haven’t been explored in
past social loafing research. Although real work environments commonly require
employees to engage in multiple tasks such as writing a memo, updating a database,
and answering a phone, no studies have examined social loafing on concurrent tasks.
The type o f task structure may affect the magnitude of social loafing. Three
different task structures, “additive”, “disjunctive”, and “conjunctive” have been
discussed in the literature. With a few exceptions (Hardy & Crace, 1991; Kerr &
Bruun, 1983; Kerr & Stanfel, 1993; Littlepage, 1991), most studies have used
“additive” tasks. An additive task is one in which individual outputs are summed
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together to form a single group total. There are, however, other ways in which
individual outputs can be pooled in a work group (Guzzo & Shay, 1992; Steiner,
1972). In a “disjunctive” task the group output is considered to be the best individual
score from the group, but individual efforts are still not identified or rewarded. The
consequences for the individual performer are quite different when tasks are additive
versus disjunctive. In particular, with additive tasks, a high performer will come to
know that others are not performing similarly. Hence, any rewards that the top
performer receives will be less than what they would be if the individual performs
alone. In the case o f the disjunctive task, the highest performance will constitute the
group output. Thus, the high performer will likely know that he/she is the top
performer, and every member o f the group will receive the same rewards as the top
performer. Because o f these differences, loafing may be more likely when using one
type o f task versus the other. In addition to additive and disjunctive task structures, a
third type is a “conjunctive” task in which the group output is counted as the lowest
individual score from the group.
Three social loafing studies have examined performance on disjunctive and
conjunctive tasks (Hardy & Crace, 1991; Kerr & Bruun, 1983; Kerr & Stanfel, 1993).
However, none o f these studies provided an unbiased measure o f performance in a
pooled output setting for the disjunctive or conjunctive task. In Kerr and Bruun
(1983) and Kerr and Stanfel (1993) participants pumped air into rubber bulbs with
their hands individually and in groups, and in Hardy and Crace (1991) participants
rowed individually and in pairs.
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In Kerr and Bruun (1983) disjunctive and conjunctive task conditions outputs
were manipulated by fake feedback that informed participants about their high or low
performance. The type o f feedback was given randomly to participants irrespective of
their performance. Those participants who were told that that they were high
performers increased performance on the disjunctive task and decreased performance
on the conjunctive task. In contrast, those participants who were told that they were
low performers increased performance on the conjunctive task and decreased
performance on the disjunctive task. In Kerr and Stanfel (1993), performance on the
disjunctive and conjunctive task conditions was manipulated by telling participants
that they worked with either a successful or unsuccessful performer. The authors
provide no data regarding the occurrence o f social loafing. Performance was
manipulated similarly by Hardy and Crace (1991). Participants were told that they
would work with either a university rower or a less experienced rower. Social loafing
was found for participants who believed they performed with a more experienced
rower.
The nature o f pooled output tasks is that individual performance becomes part
of a common group output. Because individual performance can easily go
unrecognized and, thus, non-rewarded or unpunished in such a work setting,
individuals will perform more poorly than they would individually.

This is the

assumption in most social loafing studies, such as Harkins and Jackson (1985). Many
studies have attempted to provide individual contingencies for group pooled output
performance to reduce or eliminate

social

loafing.

These

individual
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interventions include potential for individual evaluation (Harkins & Jackson, 1985),
increasing task attractiveness (Zaccaro, 1984), increasing personal involvement in the
task (Brickner et al., 1986), individual feedback (Eikenhout, 1996), and individual
performance based monetary incentives (Smoot, 1998). A problem with applying such
interventions to social loafing that may be found in real work settings is one of
practicality. Increasing task attractiveness or personal involvement is often impossible
in a real work setting and providing individual feedback or incentives requires
accurate

measurement

of

individual

performance.

Unfortunately,

individual

performance is harder to identify in a pooled output setting. In the studies that
provided individual feedback, evaluation potential, or incentives, participants were
either misled that individual performance could be identified or individual
performance was artificially separated from the group so that it could be measured.
Unfortunately, this type o f manipulation may be costly or unfeasible in a real
organizational

setting, leaving the

option of rewarding workers for group

performance.
Although numerous studies have demonstrated the effectiveness o f groupbased interventions such as group incentives (Farr, 1976; Honeywell, Dickinson &
Poling, 1997; London & Oldham, 1977; Stoneman & Dickinson, 1989; Weinstein &
Holzbach, 1973), these interventions may not improve performance as well as
individual level interventions. This is likely because the link between performance
and the size o f the reward becomes weaker as rewards become based on larger and
larger group sizes. Individuals contribute less to the whole group output as the size o f
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the group increases and, therefore, proportionally less o f their individual performance
determines the size o f the group reward.
Petersen (1992) suggested an alternative to group incentives called a group
target-rate scheme. In such a system the group reward is based on the group’s
performance meeting a group target or goal. If the group reaches the performance
target a significant reward is distributed among group members. However, if the
target is not reached group members will not receive the reward. The group target is
set by measuring each group member’s individual performance and then setting the
desired group performance at a level that requires high performance from each
individual. The target is set high enough so that group verbal contingencies stating
that each member must perform well for the group to meet the target are present.
Petersen (1992) did not provide any empirical data to support such a target rate
system, but it may help eliminate possible “free-riding” o f some group members on
others’ efforts. A problem, however, with a group target-rate incentive system is that
there is no incentive for improved performance above the group target. This is one o f
the issues investigated in the present study.

Goals of the Present Study

This study examined the following questions. First, what are the effects o f
the method o f pooling the output (additive vs. disjunctive) on individuals who work
on a concurrent task in small groups? Second, what are the effects o f group target
piece rate monetary incentives on individual performance in pooled output groups?
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And finally, what are the within session effects o f switching from working
individually to working in pooled output groups in the presence and absence o f group
monetary incentives?
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CHAPTER II
METHOD

Participants

Eight undergraduate student volunteers enrolled in Psychology courses at
Western Michigan University participated in the study. Participants were paid for
each session. Appropriate Human Participants Institutional Review Board approval
was received before beginning the study. Participants read and signed a written
statement of informed consent before any experimental sessions began. Also,
participants had to score at least 90% correct responses on a 20 item addition quiz to
be included in the study.

Setting

The study was conducted in the computer laboratory located at 2202 Sangren
Hall, Western Michigan University. This computer laboratory contains 18 PC
computers connected to each other on a local computer network. Each participant
worked at a computer equipped with a keyboard, mouse, and a pair o f headphones
attached to the computer’s soundcard. Alternative activities were provided to better
simulate an actual work environment where employees have the opportunity to take
short unscheduled breaks to engage in off-task behaviors such as reading, talking,
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listening to music, or sending e-mail to friends. Participants were allowed to engage
in alternative activities such as doing homework, reading, or getting a drink.
Newspapers, magazines, and playing cards were placed on a table next to the
computer stations.

Materials and Task

Participants

worked

at computers

on

a task

called

SYNWORK1.

SYNWORK1 is a synthetic work environment (Elsmore, 1994) that incorporates two
components to simulate a real work environment: concurrent tasks and measurable
outcomes for the tasks. SYNWORK1 has been used to assess the effects o f combat
conditions (i.e., fatigue, stress, etc.) on the performance o f military personnel in an
actual war setting (Elsmore, Naitoh, & Linnville, 1991), and was shown to be a valid
simulation o f work demands. The multiple tasks appear to more accurately reflect the
work requirements of employees than do tasks used in previous laboratory studies.
SYNWORK1 permits the assessment o f social loafing on four different types o f task
(computational, visual pursuit and detection, auditory signal detection, and recall).
These four concurrent work tasks are presented in four quadrants on the
computer screen. The upper left quadrant presents a memory task. Participants are
shown a list o f six letters randomly chosen from the alphabet, for five seconds.
Subsequently, the list is replaced by the words “Retrieve List”. Participants are then
shown a letter in a box and are given 20 seconds to recall whether the letter was on
the list by clicking on the words “yes” or “no” in another box on the screen. If
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participants do not respond within 20 seconds another letter is presented. Participants
can review the list o f letters at any time for another five seconds by clicking on the
words “Retrieve List”. Ten points are awarded for each correct response.
The upper right window contains an arithmetic task requiring participants to
add two 3- digit numbers. Participants make a response by clicking on “+” or
boxes to change the digits below each character o f the answer and then clicking on the
box “Done” located at the bottom o f the window. This is followed immediately by the
presentation o f another problem. Participants receive 10 points for each correct
answer.
The lower left quadrant contains a visual monitoring task. Participants must
keep a pointer from going from the center to the end o f a scale by clicking on the box
labeled “reset”. Participants can earn up to 10 points for each reset. The number of
points participants can earn is proportional to the distance from the center o f the scale
before the pointer is reset. For example 10 points are earned if the pointer is reset in
the most extreme 10 percent o f the scale.
The lower right quadrant presents an auditory monitoring task. Either a high or
low tone is played through the headphones every five seconds. Participants must
indicate when a high tone has been presented by clicking on the box labeled ‘high
sound report”. Participants earn 10 points for each correct response. A cumulative
point total is continuously presented in the center of the computer screen. A data file
is automatically saved in the computer containing the participant’s total score, task
subtotals, number o f correct and incorrect responses, and the percentage o f correct
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responses for each o f the four tasks. In addition, a cumulative record o f each session’s
performance can be printed.

Data

The dependent variable was the number o f points accumulated on each o f the
four tasks during an experimental session.

Independent Variable

The

independent

variable

consisted

o f four

conditions:

individual

performance/hourly pay, group pooled output (additive task)/hourly pay, group pooled
output (disjunctive task)/hourly pay, and group pooled output/group incentives. The
disjunctive task was further divided into two types of disjunctive tasks, disjunctivehigh and disjunctive-low. Participants working in the individual performance/ hourly
pay condition performed the task alone and received $10.00 for each two-hour
session. Participants received individual feedback presented on the computer screen
at the end of each session during the individual performance/ hourly pay condition.
The feedback consisted of the total number o f points they earned during the session.
The group-pooled output (additive task)/ hourly pay condition required
participants to work individually; they were told that their point total would
automatically be added to four other person’s totals to produce a single group score.
Participants were told that the experimenters were only interested in group
performance during this condition and that their individual performance could not be
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identified. To best simulate this condition the SYNWORK1 program was always run
from a network drive. Participants in this condition received feedback at the end o f
each session presented on the computer monitor. This feedback consisted o f the
average o f the total score from the five group participants during each session.
Participants were paid $10.00 for each two-hour session in this condition.
The group-pooled output (disjunctive task)/hourly pay condition involved
performance in a simulated five person group on a disjunctive task. Participants were
told that they would be working on the task with four other participants and that their
output would be pooled together. However, participants in the disjunctive-high
condition were told that the experimenters were only interested in the highest
individual score from the group. Participants in the disjunctive-low condition were
told that experimenters were only interested in the lowest individual score from the
group. In both disjunctive task conditions participants were told that the identity o f
individual scores would remain anonymous, and that the researchers would only have
access to the separate individual scores o f the group compiled on the computer
network. Participants in both the disjunctive-high and disjunctive-low conditions
received feedback at the end o f each session in the form o f the total number o f points
they earned during the session. Payment was

$10.00 per hour for each two-hour

session.
In the group pooled output/group incentive condition, participants worked in
a simulated five-person group. Participants were told that their individual scores
would be pooled with the other four group members into a group average. Participants
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were informed that the group average must meet a group target in order for a
monetary incentive to be earned. The group target was chosen by adding 25% to each
participant’s average baseline performance. Participants earned $5.00 for participating
per two-hour session if the group performance was below the target. However, if the
group’s average performance met the group target, participants each earned an
additional $5.00. In addition, participants received additional group incentives for
performance above the group target. The group received $.01 for each two points the
group average was above the group target. For example, if the group target was set at
10,000 points and the group averaged 10,800 points, the group earned an additional
$20.00 in incentives. Therefore, the participant would earn an additional $4.00 in
incentive pay. In this case the total pay for each participant would be $14.00 (i.e.,
$5.00 base, $5.00 for meeting the target, and $4.00 for exceeding the target). After
each session participants received feedback on group performance in the form o f a
group average presented on the computer monitor. This score was determined by
averaging the participant’s session score with a group average computed by randomly
generating a number that did not deviate by more than 250 points above or below the
group target. This variation was intended to simulate natural group variation while
still allowing participants to meet or exceed the group target if they worked hard. A
copy of the pay scale was given to each participant before each experimental session.
Additionally, participants received feedback regarding how much money had been
earned after each session. Participants were paid on Friday o f each week after each
experimental phase was completed. For example, if a participant finished a phase on a
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Wednesday she was paid on that day as well as on the following Friday for sessions
completed on Thursday and/or Friday. Furthermore, participants received a $10.00
bonus for completing the study, answering a brief questionnaire, and participating in a
debriefing session at the end o f the experiment.

Experimental Design

Eight students participated in the experiment; they were randomly assigned
to one of three within-participant design groups, one containing four participants and
the other two containing two participants each. The first within-participant group was
comprised o f four participants exposed to different conditions during four phases (an
ABCB design) in which A= individual performance/hourly pay, B = group pooled
output (additive task)/hourly pay, and C= group pooled output/group incentive. The
second within-participant group was also measured across four phases in an ABCB
design, but the B condition involved the disjunctive-high task rather than the additive
task method o f establishing group output. The third group was the same as the second
group except the B condition was the disjunctive-low task. The A and C conditions
were defined the same in the second and third groups as they were in the first group
Each participant was exposed to multiple sessions in each phase o f the design
to which they had been assigned. Participants were exposed to no fewer than five
experimental sessions per phase. If performance had not stabilized after five sessions,
participants continued to perform for up to eight sessions or until data stabilized. The
stabilization criterion was defined as three consecutive sessions with a score deviation
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o f no more than 500 points between the sessions. To reduce potential fatigue and
carryover effects between sessions, participants were exposed to a maximum o f one
two-hour experimental session per day.

Statistical Analysis

A regression time-series model o f the form described in Huitema and
McKean (1998, 1999, pp. 770-771, 2000a) was applied to the data from each
participant using the eight parameter design matrix specified in Huitema and McKean
(2000b, p. 19). A separate model o f this type was initially fitted to the data from each
participant using ordinary least squares. The residuals from each analysis were then
tested for autocorrelation using the method presented in Huitema and McKean
(2000b). Any analysis that appeared to contain autocorrelated residuals was then
reanalyzed using the double bootstrap method o f McKnight, McKean, and Huitema
(2000). Both the initial ordinary least-squares analysis and the bootstrap methods
yield estimates o f parameters that measure the change in level from one phase to
another, as well as the change in the slope from one phase to another. These
parameter estimates were employed in a meta-analysis o f the separate analyses
associated with the eight participants. The meta-analytic method applied for this
purpose was recently proposed (Huitema, Personal Communication, November 6,
2002) as a time-series generalization o f the Stouffer test (Darlington & Hayes, 2000),
which was originally developed for independent sample applications. The meta
analysis was carried out in order to integrate the information from all participants
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within each o f the three subgroups. The meta-analytic z that was employed to analyze
each parameter o f the design (within each subgroup) was based on the following

formula:

4 = z where z, is the z-value associated with the test on the parameter of
V/

interest for the z'-th participant and / is the number o f participants within the
subgroup.
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CHAPTER III
RESULTS

The data were both visually and statistically analyzed, as shown in Appendix
B and in the tables included in Appendices B and C. The points accumulated per
session were graphed for each participant across each phase o f the study (see
Appendix B). The scores in each phase were statistically analyzed using a metaanalytic approach (B.E Huitema, personal communication, February 17, 2002). The
summary tables for the statistical analyses are found in Appendix C. These tables
include the estimates o f the beta coefficients and the associated t, p, and z values. The
meta-analytic z is also included. The output for each o f the eight participants is
labeled beta 1 through beta 8. Beta 1 is the intercept and beta 2 is the slope for the
first phase. The remaining coefficients are all measures o f change. Beta 3 is the first
level change estimate; it measures the level change right after the intervention is
introduced at the beginning o f the second phase. Beta 4 is the estimate o f the slope
change during the second phase. Beta 5 and beta 6 are the change in level and slope
that occurs after the second intervention. Finally, beta 7 and beta 8 measure the
change that occurs after the third intervention was introduced, /-values were
computed for each beta estimate.

41
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The analysis o f the data for phases 1 and 2 reveals evidence o f a statistically
significant rapid decrease in the performance level when conditions changed from
individual to group-pooled additive. When the conditions changed from individual
output to disjunctive-low the performance increased significantly, and when
conditions changed from individual to disjunctive-high there is little evidence o f
immediate change. However, there is a significant decrease in performance
throughout the second phase. Although these general results are o f interest, it should
be pointed out that the graphs for individual participants reveal large among
participant variation within conditions. For example, participant 1 and participant 4
had scores that increased steadily during phase 1, which may have been due to
improvements in performance from practicing the task.
The analysis o f the data for phases 2 and 3 show that the group target
incentives produced a significant increase in performance when conditions changed
from group pooled additive to group target incentives. When conditions changed from
disjunctive-high to group target incentives, there was also a significant increase in
performance. There was not a significant change in performance when conditions
changed from disjunctive-low to group target incentives. A visual analysis o f the
graphs for the two participants in the disjunctive-low condition shows essentially
stable scores throughout phases 2 and 3.
The analysis o f data for phases 3 to 4 reveals that the change in conditions
from group target incentives to group pooled additive is not statistically significant.
There was, however, large between participant variation in performance. Participant
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3’s scores decreased rapidly during phase 4. The scores for participant 8 and
participant 9 show a noticeable decrease in performance when conditions changed
from phase 3 to 4. There was a significant and immediate decrease in performance
from phases 3 to 4 for both the disjunctive-low and disjunctive-high groups.
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CHAPTER IV

DISCUSSION

Based on the results, there is evidence that performance decreases
significantly when individuals switch from working on a task individually to working
in a group in which the output is pooled additively. That is, this study demonstrated
social loafing for a task when the group’s output was pooled additively. There was
little statistical evidence o f performance change when comparing individual
performance to working on a group task when the condition was disjunctive-high.
However, the performance o f one participant in the disjunctive-high group decreased
rapidly during the first disjunctive-high phase (phase 2). Performance increased
significantly when conditions changed from working individually to working in the
disjunctive-low condition. It appears that working in a condition in which the weakest
performer decides the group’s score may actually function to increase individual and
group performance. This is possible because in a disjunctive-low working condition
every group member must perform well for the group to have high performance.
Group target incentives significantly increased performance for participants
working in the group pooled additive condition and also for participants working in
the disjunctive-high condition. Group target incentives had a much larger positive
effect on performance for participants who had previously worked in the disjunctive-
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high condition than those who had worked in the group pooled additive condition.
The group target incentives did not increase performance for participants who had
worked in the disjunctive-low condition previously. It may have been that working in
the disjunctive-low condition increased individual performance close to the limit each
participant could achieve. Hence, group target incentives could not function to
substantially increase performance.
Performance- decreased significantly when conditions were changed from
group target incentives to disjunctive-low and disjunctive-high. It is interesting to
note that for participants who worked in the disjunctive-low conditions the effect on
performance in the group pooled output/group incentive phase was the opposite from
the effect when switching from individual performance to disjunctive-low. It may
have been partially due to some burnout (decreasing performance due to fatigue from
performing the same task for many sessions). Both participants in the disjunctive-low
condition show a very noticeable decrease in performance during the second
disjunctive-low phase (phase 4). There was not a significant decrease when switching
from group target incentives to the group pooled additive condition. There was,
however, significant variation across participants in the group pooled additive
condition. The graphs for three o f the four participants in this group show a noticeable
decrease in performance during the second group-pooled output phase (phase 4), and
one participant (3) had scores that showed a large decreasing trend during
phase 4.
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The results show that the type o f group working condition can have very
different effects on individual performance. When individual performance is pooled
with others in a group to produce a group output, individual performance can go
unrecognized. In this situation, it was found that the group’s performance was less
than the sum o f the group member’s individual outputs under the individual
performance/hourly pay condition. Group target incentives functioned to not only
remove the decrease in performance found when participants worked in a pooled
group-additive condition, but to increase performance to a higher level than when
individuals performed the task alone. Therefore, group target incentives can be a very
effective means to improve performance when individuals work in groups in which
individual performance is difficult to measure and reinforce.
Based on the results from this study, it appears that there is not strong
evidence that social loafing occurs when the group’s output is a function o f the
highest individual’s performance. Based on the graphs o f individual performance,
participant 4, who had high scores when working in the individual condition,
continued to have high scores when conditions were switched to disjunctive-high.
Participant 7, who had lower scores when working individually, showed a rapid
decrease in performance throughout the phase in which conditions were changed to
disjunctive-high. Therefore, if the group is working in a condition in which the
group’s score is the highest individual performance, individuals who are not high
performers may produce less than if they were working individually. When group
target incentives were introduced performance increased substantially for both
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participants 4 and 7. Additionally, both participants who had previously worked in a
disjunctive-high condition had their highest scores on the task during the group-target
condition.
Performing in a condition in which the group’s output was defined as the
lowest individual score actually produced the opposite effect to social loafing. In this
type o f group working condition, overall performance was significantly increased
compared to the sum of the individual’s outputs when participants worked alone. It
appears that working in a disjunctive-low condition may be an easy and cost-effective
means to improve performance. Group target incentives didn’t increase performance
beyond the improvements found when participants worked in the disjunctive-low
condition. It is interesting to note that, in general, participants made the most money
while working in the group target incentive condition. Thus, from an organizational
perspective,

group

target

incentives,

although

very

effective

in

improving

performance, were the most costly to use. Participants who worked in the disjunctivelow condition performed at a similar level compared to when they were offered group
target incentives; yet they were only paid at an hourly rate in the disjunctive-low
condition.
As stated in the Introduction, social loafing may be a result o f operant
extinction. That is, social loafing may occur when a reinforcer is no longer provided
contingent on individual performance. During the individual condition participants
received an individual score for performance. This score may have functioned as a
reinforcer for at least some o f the participants. During the group pooled additive
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condition, participants no longer received individual scores. Instead, they were given
a score reflecting the sum o f the group’s output. In this condition, a potential
reinforcer, i.e., information about individual performance, was no longer presented.
As a result, there was a significant decrease in performance. The description o f the
manner in which scores would be calculated (provided before each session in the
group pooled additive condition) most likely functioned as an SA indicating that
individual performance feedback and possible individual recognition would not occur
after the session.
Social loafing was not found for participants exposed to the disjunctive-high
and disjunctive-low conditions. However, one participant (7) in the disjunctive-high
condition behaved in a pattern most consistent with operant extinction. Scores for
participant 7 decreased throughout the first disjunctive-high phase, which may
indicate that a reinforcer provided in the individual phase was no longer present.
Scores significantly increased for participants exposed to the disjunctive-low
condition. It appears that this condition may have introduced an additional reinforcer
that was more powerful than the individual performance feedback during the
individual phase. It is difficult to say what this reinforcer was. One possibility is that
it may have been avoidance o f negative consequences associated with performing
lower than other group members, which would result in lowering the session score for
the entire group. The description o f the manner in which scores would be calculated
(which was read to participants before each session) in the disjunctive-low condition
may have functioned as an SD.
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If operant extinction is the mechanism that leads to the occurrence o f social
loafing, we should observe performance decrements as the task is performed
repeatedly in the absence o f reinforcement. This was not observed during the first
group conditions in phase 2, but was the case for many of the participants during
phase 4. Five o f the eight participants show a decreasing trend in performance during
the final phase o f the study when they were still working in groups, but without group
target incentives. It is also noteworthy that four o f the five participants that show a
decreasing trend in performance during the final phase also performed more sessions
during this final phase than during the other three phases. Therefore, it is possible that
the reason behind the lack o f a decreasing trend in scores during phase 2 was an
insufficient number o f sessions during that phase.
There was no evidence o f an extinction burst from any participant during the
study. A rapid increase in behavior is common soon after a reinforcer that had been
provided contingent on performance is no longer delivered. The clear descriptions o f
how the scores would be calculated provided to all participants before each session
may have eliminated the potential for the observance o f extinction burst.
The group target incentives increased scores for all participants except those
who had been exposed to the disjunctive-low condition. It appears that the grouptarget incentives were an effective reinforcer for participants who had previously been
exposed to the group pooled additive and disjunctive-high conditions. Again, the
description o f the way in which scores would be calculated and the payment schedule
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may have functioned as an SD for participants during the group target incentives
condition.
The results o f this study raise a number o f questions for future research. First,
exploring what caused the decreasing trend in performance for both participants
during the second disjunctive-low condition after group target incentives were
removed is o f interest. As stated earlier, it may have been simply due to factors
related to burnout. It might be interesting to compare the persistence o f performance
when working in a group with monetary incentives versus working in a group in a
disjunctive-low condition. That is, which condition is more effective in maintaining
high performance from individuals? Additionally, it would also be o f interest to
investigate the power o f group target incentives compared to other types o f incentives,
such as individual and group monetary incentives. Furthermore, there is need for more
behavioral research on social loafing on different types o f work tasks, and more
importantly more research in real organizational settings. Research examining
individual performance in teams and how to best motivate performance in that setting
would add much to our understanding o f what motivates individuals when they work
together and would be o f much practical value to organizations.
Working together in teams is common in most organizations. In many cases
measuring individual performance is difficult to do. In this study it was shown that for
a simulated work task, group performance is lower when the group’s performance is
pooled compared to the sum o f performance when working individually. This result
brings into question the need to set up work conditions in which group performance is
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the sum o f individuals’ performance. If a group work setting is needed, then this
research demonstrated that performance improves significantly when group target
incentives are used. This research also showed that when individual performance can
be measured, a group setting which is disjunctive-low can actually function to
increase lower performers individual output while not negatively affecting higher
performers output.
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APPENDIX A
Summary o f Social Loafing Studies

Authors

Dependent
variables

Independent
variables

Results

Aiello & Kolb, 1995

Number of six digit
numbers entered into
computer

Individual and
workgroup level
monitoring and working
alone, in an aggregate
group, or in mteracting
group

Best performance for
individually monitored
participants, next group
monitored; social
leafing found for only
low baseline participants

Atoum & Farah, 1993

Number of ideas
generated in groups

Personal involvement
andidentifiability

High involvement and/
or high idendfiability
increased group
performance

Bartis, S2ymanski, &
Harkins, 1988

Number of uses
Prospect of evaluation
generated for a common
object and uses
generated for die object
to t are also creative

Performance improved
when given number
instructions;
performance decreased
when asked to be
creative

Brickner, Harkins, &
Ostrom, 1986

Number of ideas
generated about a
proposal in pairs (n=2)

Most ideas in high
involvement/high
idendfiability condition,
fewest in low
involvement/low
identifiabilitycondition

(h f 4)

Personal involvement
andidentifiability
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Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Results

Cates, 1985

Scores on a creative and
cognitive task

Taskuniquiness,
identifiability,and
evaluation

Task uniqueness
improved scores on both
tasks, idenlifiability
improved only the
cognitivetask score, and
evaluation had no effect

Chapman, Arenson,
Carrigan,&
Giyekiewicz, 1992

Self-report measures for
effort exerted on a class
exercise in groups
(n=3-6)

Study 1: Perceived effort Study 1: Participants
ofcoworkers
reported exerting more
effort when they
perceived others
exerting less effort
Study 2: Perceived effort
ofcoworkers and
perceived contribution
to group output

Stufy 2: Self-reports
woe not related to
perceived effort, but
participants who felt
their contribution was
more important reported
exerting more effort

Cohen, 1988

Volume level for
shouting and clapping
alone and in a group

Working alone or in a
small pooled-output
group

Performance was less in
toe pooled-output group

Eikenhout, 19%

Number ofwidgets
made and number of
widgets made correctly
alone and in a group
(n=4)

Public, individual
feedback

Social loafing
comparisons woe non
improved performance
in the group
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Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Results

Everett, Smith, &
Williams, 1992

Time swimming race
alone and in relayteams

Identifiability,team
cohesion, and sex

Social loafing found
only for females on low
cohesion relay team

George, 1995

Sales performance
ratings in groups (n=4-

Supervisor contingent
reward, non-contingent
reward, contingent
punishment, and noncontingent punishment
Task visibility and
intrinsic involvement

Performance increased
under supervisor
contingent reward and
decreased under non
contingent punishment
Higher task visibility
reduced social loafing;
intrinsic involvement
didn’t affect social
loafing

Stucfy 1: Additive,
disjunctive, and
conjunctive task
structure

Study 1: Task structure
didn’t significantly
impact performance

Study 2: Additive,
disjunctive, and
conjunctive task
structure and perceived
ability

Study 2: Participants
told they would row
with a more experienced
partner loafed,;
participants told they
would row with a less
experiencedpartner
didn’t

10)

George, 1992

Sales performance

ratings

Hardy & Grace, 1991

Average miles per hour
rowing alone and in
pairs
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Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Results

Harkins, 1986

Study 1: Number of
ideas generated alone
and in pairs

Study 1: Evaluation

Evaluation eliminated
social loafing

Study 2: Percent of
signals detected alone
and in pairs

Study 2: Evaluation

Evaluation eliminated
social loafing

Number of uses
generated for an object
in groups (n=4)

Pooled outputvs.
individually identifiable
output and potential for
comparison of
performance with
comakers

Most uses when outputs
were individually
identifiable and could be
compared with others;
other conditions resulted
in less output

Harkins & Jackson,
1985
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Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Haikins and Petty,
1982

Study 1: Number of
ideas generated alone or
inagroup(n=10)

Study 1: Difficult or easy Study 1: Social loafing
found only for easy
object
object

Study 2: Percent of
signals detected in
groups (n=3 or 4)

Study 2: Idendfiability
and difficult/ easy task

Study 2: Most errors for
easytask/low
identifiability; least errors
for easy task/ high
identifiability

Study 3: Percent of
signals detected in
groups (rpG or 4)

Study 3: Idendfiability
and same or different
task than cowoikers

Study 3: Highest
performance for high
identifiability/ unique
task; lowest
performance for low
identifiabiloity/ same
task

Study 4: Number of
ideas generated in
groups (n=3 or 4)

Study 4: Same or
different object than
cowoikers

Study 4: More uses
when participants
generated uses for
different object than
cowoikers

Harkins &Szymanski
(1989)

Study 1: Percent of
Study 1: Performance
signals detected correctly standard and individual
in groups (n=3)
or pooled output

Results

Study 1: Social loafing
for no standard/ pooled
output condition; the
standard eliminated
loafing
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Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Results

Harkins & Szymanski,
1988

Percent of signals
detected correctly

Performance standard, Most eroors in absence
output feedback, and
of evaluation and
experimenter evaluation standard; other
conditions had
comparable error rates

Hoffinanl992

Volume shouting in
groups(n=2,4,or6)

Goal setting, non
specific goal and
feedback, or non
specific goal

Best performance in
goal setting condition;
other conditions had
comparable, lower
performance

Jackson & Harkins,
1985

Volume shouting alone
and in fairs

Confederate participant
tells participant she will
try hand, not tryhard, or
neither, and working
alone or in pairs

Shouting was loudest
when confederate
indicated low effort;
social loafing found only
for control condition

Jackson & Williams,
1985

Timetonavigptea
simple or complex
maze

Difficult maze, simple
maze, and working
alone, in presence of
coworkar, or in pairs

For difficult maze better
performance when
worddng alone and in
pooled output condition,
; for simple maze test
performance in piesenee
of coworker, worst in
pooled output condition
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Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Results

Kerr, 1983

Volume of air pumped
into a rubber bulb

Working alone or in
pairs in which partner
able/ succeeds, able/fails,
unable/ fails, orisahigh
ability model who fails

Social loafing found in
partner able/ succeeds
and able/lails
conditions; highest
perfotmanee in presence
ofhigh abilitymodel
who fails

Ketr&Bnnm, 1981

Volume of air pumped
into arubber bulb

Studty 1: Group size of 2, Study 1: Performance
4, or 8
decreased as group size
increased
Study 2: Group size of 2, Study 2: Performance
4, or 8 and identifiability decreased as group size
increased and social
loafing reduced, but not
eliminated by
identifiable output
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Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Results

Kerr & Baiun 1983

Study 1: Volume of air
blown through a
mouthpiece

Study 1: Task structure
(additive, disjunctive, or
conjunctive), low or
high ability coworker
(viafalse feedback), and
group size (rr=2,4, or 8)

Study 1: No diiference
ifhigh or lowperfoimer
for additive task; better
performance ifhigh
performer for diqunetive
task; betterperformance
if lowperfoimer for
conjunctive task; no
effect for group size

Study 2: Volume of air
pumped into arubber
bulb

Study 2: Task structure
(additive, disjunctive, or
conjunctive), task
difficulty (low, medium,
orhigb), and group size
(n=2,4,or8)

Study 2: No difference
in performance fortask
difficulty, highest
performance for two
person groups for all
three task structures

Study 3: Volume of air
pumped into a rubber
bulb

Study 3: Task structure
(additive, disjunctive, or
conjunctive), individual,
group feedback, group
monetary incentive (all
based on ability
assignment in group high, moderate, or low
ability), and group size
(n=2or3)

Study 3: Performance
decreased as group size
increased for disjunctive
and conjunctive tasks in
presence of feedback;
when feedback absent
performance decreased
as group size increased
for high and low scoring
participants only (not
moderates)
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Authors

Dependent
variables

Independent
variables

Results

Kerr & Stanfel, 1993

Pressure in squeezing
hand exercises

Working individuallyor
in pairs, all leaders,
participant non leader, or
no leader, task structure
(disjunctive- successful
cowoikeror
unsuccessful coworker,
or additive), group
monetary incentive

For additive task and
disjunctive/successful
coworker, better
performance for all
leaders or no leader, for
disjunctive/
unsuccessful coworker,
better performance for
participant non leader

Matsui,, 1987

Time to finish a
perceptual speed task

Individual feedback and Similarperformance for
working alone or in pairs individuals performing
alone to performance in
pairs with feedback

Pratarelli & McIntyre,
1994

Reaction time for
recognizing words

Working alone or in
small groups, and four
types of priming

Social loafing found for
all four types ofpriming
for word recognition

Price, 1993

Study 1: Number of
ideas generated

Study 1: Working alone
or in small group (n=3
or 4)

Study 1: No social
loafing found

Study 2: Number of
three word or less ideas
generated

Study 2: Working alone
or in small groups (n=3
or 4)

Study 2: No social
loafing found

Study 3: Number of
three word or less ideas
generated

Study 3: Working alone
or in small groups, and
low or high group
arousal

Study 3: Social loafing
found for low arousal
group mot for high
arousal group
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Authors

Dependent
variables

Independent
variables

Results

Ringelmann, 1913

Force fern pulling on a
rope

Pulling onrope alone or Average force per
in groups (n=2-8)
person decreased as
group size increased

Robbins, 1995

Rating on evaluated
proposals

Working alone or in
pairs, and told p a rte
would not loafin one
condition

Social loafing found,
less when told p a rte
would not loaf

Sheppard & Wright,
1989

Number ofideas
generated

Incentive (allowed to
leave study early), and
working alone or in
small groups (n=3-6)

Incentive improved
performance for
participants in pooled
output conditions only,
social loafing found
when incentive not
available

Smoot, 19%

Number of widgets
made

Working alone or in
three person groups,
monetary incentives
(linearpay scale,
positivelyaccelerating
pay scale, negatively
accelerating pay scale)

Monetary incentives
increased pooled output
performance; negatively
accelerating pay scale
produced best
performance; little
evidence for social
loafing
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Appendix A— Continued

Authors

Dependent
variables

Szymanski& Harkins, Number of uses
1987
generated for an object

Wagner, 1995

Independent
variables

Results

Study 1: Evaluation
(experimenter or self)

Study 1: Fewest uses
generatedwhen no
evaluation;
experimenter evaluation
and selfevaluation
produced similar
number of uses

Study 2: Individually
identifiable outputs or
pooled in two person
groups, standard given,
told replication of study
1, told nothing

Study 2: Social loafing
found for control group
and group informed of
replication, no social
loafing found when
performance standard
given

Scores on questionnaires Group size,
measuring coopaation
identifiability, and
shared responsibility
alter groups completed
case assignments

Small group size, high
identifiability, and low
shared responsibility
associated with greater
group cooperation
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Authors

Dependent
variables

Independent
variables

Results

White, Kjelgaard, &
Harkins, 1995

Number of ideas
generated on a
brainstorming task in
small groups

Study 1: Evaluation,
standard given, told to
do best, experimenter
assigned goal,
experimenter suggested
goal, self-goal

Study 1: Evaluation
improved performance
in all conditions except
when standard given;
best performance in
evaluation/
experimenter assigned
goal then evaluation/
experimenter suggested
goal; lowest
perfonnaneeinno
evaluation/“do best”
condition then no
evaluation/' self-goal
condition

Study 2: Evaluation, told
to do best, experimenter Study 2: Social loafing
found for “do test” and
assigned low goal or
high goal
high goal conditions
when evaluation is
absent; best
performance in
evaluation/ high goal
condition
Study 3: Same as study
2, but session time cut in Study 3: No loafing
half
found for goal
conditions

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

65

Appendix A— Continued

Authors

Dependent
variables

Independent
variables

Results

Williams &Kaiau,
1991

Number ofideas
generated ona
brainstorming task

Study I: Working alone Study 1: Social loafing
(coactive), or in small
found for high and
groups (n=4-8), high,
medium trusters; low
medium, or lowtrusteis trusters produced more
uses in the pooled output
conditions
Study 2: Working alone
(coactive) or in pairs,
low or high coworker
effort

Study 2: Social loafing
found underhigh
coworker effort
condition; more uses
generated in the pooled
output condition for the
low coworker effort
condition

Witte, 1989

Weight lifled in pounds

Working alone or in
small groups ( ir f or 3)

Best performance when
working in pairs

Wollongong, 1995

Force rowing

Rowing alone or in
small groups, duration
of rowing (one stroke,
ore and a halfminutes,
and ten minutes)

Social loafing found
only in the longest
duration condition
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Authors

Dependent
variables

Independent
variables

Results

Zaccaro, 2984

Number of folded paper
products made

Task attractiveness (high Lowerperformance
or low), group size (n=2 when task attractiveness
or 4)
is low, lowest
peifonmnce in low task
attractiveness' 4 person
group condition; highest
performance in high task
attractiveness'' 4 person
group
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APPENDIX C
Tables o f Summary Statistics
Beta Values by Groups
Group Pooled Additive
Participant

B1

B2

B3

B4

B5

B6

B7

B8

1
3
8
9

2389
5610
3031
5351

484
38
212
-35

-1943
215
-2160
403

-472
-23
159
-40

1709
1394
376
1331

-43
-19
-474
131

-4
321
-620

-66
-488
-53
-95

Mean

4095

175

-871

-94

1203

-102

1578
-470

-176

Group Pooled/ Disjunctive-low
Participant

B1

B2

2
5
Mean

7346
5859
6603

-465
-35
-250

B3

3803 '
47
1925

B4

B5

B6

B7

B8

716
87
402

-644
74
-285

-162
26
-68

-4017
4
-2007

-496
-469
-483

Group Pooled/ Disjunctive-high
Participant

B1

B2

B3

B4

B5

B6

B7

B8

4
7
Mean

3302
5293
4298

544
-203
171

-805
669
-68

-659
-357
-508

2654
4765
3710

275
737
506

-3797
-4232
-4015

-372
-200
-286

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

76

t-values by Groups
Group Pooled Additive
tl

t2

t3

t4

t5

t6

t7

t8

1
3
8
9

.67
6.08
4.30
14.37

1.76
.12
1.88
-.12

-2.37
.31
-2.19
.56

-1.12
-.06
.54
-.09

2.04
2.16
.34
1.84

-.10

-.01
.48
-.75
-2.25

-.18
-1.35
-.35
-.21

i
o

Participant

-1.62
.31

Group Pooled Disjunctive-low
Participant

tl

t2

t3

t4

t5

t6

t7

t8

2

2.38

-1.07

3.37

1.16

-.55

-.27

-3.63

-1.05

5

5.27

-.14

.05

.31

.10

.12

.01

-2.22

Group Pooled Disjunctive-high
Participant

tl

t2

t3

t4

t5

t6

tl

t8

4
7

2.17
8.38

1.56
-2.06

-.69
.74

-1.73
-1.22

2.53
4.06

.78
1.88

-3.08
-3.89

-.81
-.69
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Statistics for Level Change from Phase 1 to Phase 2
Group Pooled Additive
Participant

t3

df

Pvalue

1
3
8
9
Sum of z values
Pooled z

-2.37
.31
-2.19
.56

25
20
25
15

.013
.380
.019
.292

Sign

Z

-2.229
.306
-2.075
.548
-3.45
-1.725

+
-

+

Group Pooled Disjunctive-low
Participant

t3

df

p-value

Sign

Z

2
5
Sum o f z values
Pooled z

3.37
.05

20
23

.0015
.4803

+
+

2.968
.049
3.017
2.13

Group Pooled Disjunctive-high
Participant

t3

4
7
Sum o f z values
Pooled z

-.69
.74

df p-value

17
21

.2498
.2337

Sign

■h

z

-.6751
.727
.0519
.037
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Statistics for Slope Change from Phase 1 to Phase 2
Group Pooled Additive
Participant

t4

df

p-value

Sign

Z

1
3
8
9
Sum o f z values
Pooled z

-1.12
-.06
.54
-.09

25
20
25
15

.1367
.4764
.7030
.5353

+

-1.0953
-.0592
.5330
.0886
-.5329
-.2665

-

+
-

Group Pooled Disjunctive-low
Participant

t4

df

Pvalue

Sign

Z

2
5
Sum o f z values
Pooled z

1.16
.31

20
23

.8701
.6203

+
+

1.1269
.3063
1.4332
1.013

Group Pooled Disjunctive-high
Participant

t4

df

Pvalue

Sign

Z

4
7
Sum o f z values
Pooled z

-1.73
-1.22

17
21

.0509
.1180

-

-1.6362
-1.1850
-2.821
-1.995
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Statistics for Level Change from Phase 2 to Phase 3
Group Pooled Additive
Participant

t5

df

Pvalue

Sign

Z

1
3
8
9
Sum o f z values
Pooled z

2.04
2.16
.34
1.84

25
20
25
15

.9740
.9785
.6317
.9572

+
+
+
+

1.9431
2.0237
.3364
1.7191
6.0223
3.011

Group Pooled Disjunctive-low
Participant

t5

df

pvalue

2
5
Sum o f z values
Pooled z

-.55
.10

20
23

.7058
.5394

Sign

+

Z

.5412
.0989
.6401
.4526

Group Pooled Disjunctive-high
Participant

t5

df

Pvalue

Sign

Z

4
7
Sum o f z values
Pooled z

2.53
4.06

17
21

.9892
.9997

+
+

2.2973
3.4316
5.7289
4.0509
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Statistics for Slope Change from Phase 2 to Phase 3
Group Pooled Additive
Participant

t6

df

Pvalue

1
3
8
9
Sum o f z values
Pooled z

-.10
-.05
-1.62
.31

25
20
25
15

.5394
.5197
.0589
.6196

Z

Sign

-

-

+

.0989
.0491
-1.5641
.3044
-1.1114
-.5557

Group Pooled Disjunctive-low
Participant

t6

df

Pvalue

2
5
Sum o f z values
Pooled z

-.27
.12

20
23

.3950
.5472

Sign

+

Z

-2.663
.1186
-2.544
-1.7991

Group Pooled Disjunctive-high
Participant

t6

df

Pvalue

Sign

Z

4
7
Sum o f z
values
Pooled z

.78
1.88

17
21

.7769
.9630

-f

.7618
1.7866
2.5484
1.8020
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Statistics for Level Change from Phase 3 to Phase 4
Group Pooled Additive
Participant

t7

df

pvalue

1
3
8
9
Sum o f z values
Pooled z

-.01
.48
-.75
-2.25

25
20
25
15

.4961
.6818
.2301
.0199

Sign

+
-

Z

-.0098
.4727
-.7385
-2.0558
-2.3314
-1.1657

Group Pooled Disjunctive-low
Participant
1

t7

df

pvalue

Sign

Z

2
5
Sum o f z values
Pooled z

-3.63
.01

20
23

.0008
.5039

+

-3.1559
.0098
-3.1461
-2.2246

Group Pooled Disjunctive-high
Participant

t7

df

Pvalue

Sign

Z

4
7
Sum of z values
Pooled z

-3.08
-3.89

17
21

.0034
.0004

-

-2.7065
-3.3528
-6.0593
-4.2846
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Statistics for Slope Change from Phase 3 to Phase 4
Group Pooled Additive
Participant

t8

df

pvalue

1
3
8
9
Sum o f z values
Pooled z

-.18
-1.35
-.35
-.21

25
20
25
15

.4293
.0960
.3646
.4182

Sign

Z

-.1782
-1.3047
- . -.3462
-.2065
-2.0356
-1.0178

Group Pooled Disjunctive-low
Participant

t8

df

pvalue

Sign

Z

2
5
Sum of z values
Pooled z

-1.05
-2.22

20
23

.1531
.0183

-

-1.0232
-2.0902
-3.1134
-2.2015

Group Pooled Disjunctive-high
Participant

t8

df

pvalue

Sign

Z

4
7
Sum of z values
Pooled z

-.81
-.69

17
21

.7854
.2489

-

.7906
-.6780
.1126
.0080
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APPENDIX D
Exit Questionnaire

Participant Number:
_______ ___
Date: ______________________ _________
1. W hat question or questions do you think the researchers were trying to answer with
this study?

2. Were the researchers measuring group or individual performance or both when you
worked in groups?

3. Describe the best you can how the groups you worked in were composed and how
the group score was determined.

4. Did you believe that you were actually working in groups with other participants
during the group sessions in which you participated?
5. Describe in the most detail you can the three different work conditions you
participated in during the entire study.

6. How would you describe your reactions to being a participant in this study?
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Human Subjects Institutional Review Board
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WESTERN MICHIGAN UNIVERSITY

Date:

20 November 1996

To:

Bradley Huitema
Alyce Dickinson

From: Richard Wright,
Re:
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Target Based Monetary Incentives on Social Loafing" has been approved under the expedited
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duration of this approval are specified in the Policies of Western Michigan University. You may
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seek reapproval if the project extends beyond the termination date. In addition if there are any
unanticipated adverse reactions or unanticipated events associated with the conduct of this research,
you should immediately suspend the project and contact the Chair of the HSIRB for consultation.
The Board wishes you success in the pursuit of your research goals.
Approval Termination: 20 November 1997
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